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Introduction
With the evolution of mankind, the 
incidence, extent and nature of trauma 
has undergone radical change. Wars and 
assault are older than recorded history 
and maxillofacial trauma has indeed been 
a major consequence. About 42% of all 
the injuries affect the craniofacial 
complex, of which 74% victims are male 
and 26% are female; 57% of these 
involve the mandible while 26% involve 
the midface, 13% affected both the 

[3],[4]midface as well as the mandible .
Around the year 460 BC Hippocrates had 
described the treatment of fracture of the 
mandible as, “If the teeth at the wound be 
distorted and loosened when the bone is 
adjusted, they should be connected 
together, not only two but more of them, 
with a gold thread if possible, but 
otherwise with a linen thread, until the 

[1]bone be consolidated” .From the year 25 
BC to the 11th century AD noted 
surgeons and writers such as Sushruta, 
Celsus and Avicenna described the 
conservative means of treating jaw 

[1]fractures . In 1492 AD Salicetti advised 
wiring of one jaw to the other to treat 
fractures as “….this done, tie the teeth of 
the uninjured jaw to the teeth of the 

[1]injured jaw in this way .
Angle in 1890 published his technique 
for control of jaw fractures using 
modified orthodontic bands, threaded 
arch bars and screw expansion devices 
for precise restoration of the teeth and 

[1],[2]fragments . Oliver (1910) used wire 
ligatures with a loop to immobilize the 
jaws, this technique was improved upon 
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[1]by Eby (1920) and Ivy (1922) . Since 
then numerous methods for instituting 
MMF have evolved over the ages with 
newer materials and newer techniques 
ranging from gold wires tied around teeth 
to nylon threads, stainless steel wire, 
various type of splints, eyelets, different 
forms of arch bars, vaccum formed 
splints, pearl steel wires, button wiring, 
bonded brackets, self tapping screws to 
self drilling transalveolar screws and so 

[3]on . In the year 1989, transalveolar 
screws were introduced as a new 
hardware for maxillomandibular 
fixation. This method was developed 
with the main aim to lower the risk of the 
operator  while t reat ing Human 
Immunodeficiency Virus [HIV] positive 

[5]patients . Since then these have been put 
to use for various indications of MMF.

Materials & Methods
In the patients, 2.0 mm diameter, 12 mm 
long transalveolar self-tapping titanium 
screws manufactured and marketed by 
M/s Orthomax, India were used (Figure 
1). These screws were placed in maxilla 
and mandible, two to three screws per 
arch, strategically so as to avoid root 
apices or neurovascular bundle, the ideal 
sites being supero-medial to the 
maxillary canine and infero-medial to the 
mandibular canine. After injecting 2% 
lignocaine with 1:200000 adrenaline by 
local infiltration in the maxilla and a 
bilateral inferior alveolar nerve block in 
the mandible, 1.5 mm diameter drill holes 
were made transmucosally- not requiring 
a gingival incision. Each screw was 

inserted till its head snugly fitted against 
the buccal mucosa. Once the screws were 
secured MMF was accomplished by 
passing 24 Standard Wire Gauge 
(S.W.G.), soft, stainless steel, pre 
stretched wires through the slots/ holes 
on the heads of the screws vertically.

Results
The mean time for application was23.5 
min (standard deviation = 17.8 min) 
ranging from of 20 to 30 min. The ease of 
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Fig 1: Armamentarium Transalveolar Screws (A: Mouth 
Mirror, B: Tweezer, C: Double Ended Probe, D: Molt’s 

Periosteal Elevator, E: Universal Screw Driver 2.0 Mm, F: Self 
Holding Screw Driver 2.5 Mm, G: Needle Holder 6 Inches, H: 
24 Gauge Wire, I : Wire Cutter, J : Transalveolar Screws 2.0 
Mm (Titanium), K: 1.5 Mm Drill Bits, L : Straight Surgical 

Handpiece, M: Micro Motor)
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transalveolar self-tapping titanium 
screws were used. These screws were 
placed in maxilla and mandible (Figure 
2). In 9 out of the 10 patients two screws 
per arch were placed while in one patient 
three screws per arch were placed, 

College of Medical Sciences, Mullana, 
District - Ambala, Haryana, including the 
emergency. Comminuted, grossly 
displaced and dentoalveolar fractures 
were not included in the study. In our 
study 2.0 mm diameter, 12 mm long 

application for the MMF apparatus was 
graded as “Easy / Moderate / Difficult”, 
by the operator. It was graded as “Easy” 
for 8 out of 10 patients and “Moderate” 
for the other 2 patients. The time taken for 
removal was 15.5 min (standard 
deviation = 3.7 min) with a range of 10 to 
20 min. The ease of removal for the MMF 
apparatus was graded as “Easy” for 8 out 
of 10 patients and “Moderate” for the 
other 2 patients. The mean duration of 
MMF was 28 days (standard deviation = 
4.7 days) with a range of 20 to 38 days. 
Stability on removal of the MMF 
apparatus was marked as “Stable / 
Unstable” by the operator. 5 out of 10 
patients had stable MMF apparatus on 
release whereas the other 5 were 
unstable. The stability of fixation on 
release was marked as “Stable / 
Unstable”. It was found to be stable in 8 
out of the 10 patients whereas 2 had an 
unstable fixation. The breach of glove 
barrier was examined at the time of 
application of the MMF apparatus and 
was marked as “Positive / Negative”. No 
perforations were detected after 
application of the MMF apparatus but at 
the time of removal of apparatus7 of the 
10 removals resulted in no perforations, 
while in the other 3 procedures, 
perforations were present. The level of 
patient comfort was graded by the patient 
as “Good / Moderate / Difficult” based on 
his experience. 3 of the 10 patients graded 
their treatment as “Good”, while 7 graded 
it as “Moderate”. The mean cost was INR 
864.80 (Standard Deviation = INR 
135.70) with a range of INR 803 to 1206. 
Loosening of the MMF apparatus was 
evaluated throughout the period of MMF 
and was marked as “Positive” if loose and 
as “Negative” if stable. 5 of the 10 
patients had a loosening of apparatus, 
while it was as firm as on application in 
the other 5 patients.

Discussion
The transalveolar screws were developed 
for decreasing the risk of exposure of the 
maxillofacial surgeon to needlestick 
injuries while treating HIV positive 
trauma patients. Various authors have 
undertaken studies on a varying number 
of patients to evaluate the efficacy of 
these transalveolar screws. The patients 
in our study were selected serially from 
the out patient department (O.P.D.) of 
Oral and Maxillofacial Surgery (OMFS), 
MM College of Dental Sciences and 
Research, Mullana, District - Ambala, 
Haryana, and other departments of MM 

Fig 2: Profile View

Fig 2: Pre Operative Left Side

Fig 2: Pre Operative Occlusion

Fig 2: Pre Operative Orthopantomogram Showing A Fracture 
Of The Right Subcondyle And Left Angle Of The Mandible.

Fig 2: Pre Operative Right Side

Fig 2: Intra Operative Occlusion

Fig 2: Intra Operative Right Side

Fig 2: Intra Operative Left Side

Fig 2: Intra Operative Orthopantomogram.

Fig 2: Post Operative Occlusion
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fractures were seen in 122 patients and 
the  screws were lef t  in  place 

[22]uneventfully, Salama et al  report 4% 
[23]screw fractures, Molina et al  report 4 

cases of screw fracture in 60 patients 
[24]while Coletti et al  report 2 (4%) cases 

of screw fracture in 49 patients. The time 
required for application of apparatus as 
well as for the removal of apparatus is 
very less and the whole process is also 
more comfortable for the patient. This 
method also has a good patient 
compliance with no swelling or bleeding 
noted from the site of MMF application. 
The main advantage also noted in our 
study is of minimal glove perforation. 
The high cost and its limitation in cases 
with displaced and comminuted fractures 
i s  a  major  drawback .  Al l  the  
disadvantages of transalveolar screws 
along with the tendency of the screws to 
become loose and unstable after a few 
days of application caused severe pain 
and discomfort to the patient. Also it was 
noted that of the 42 screws applied 1 
fractured on application while 9 screws 
were covered by mucosa (Figure 3). In 

[8],[12]the reviewed literature by Jones , 
[ 1 1 ] [ 1 3 ] [ 1 4 ]Glickman , Thotha , Ueki ,  

[15] [17],[19] [18]Schneider , Gibbons , Vartanian , 
[21] [22] [23]Roccia et al , Salama , Molina et al  

[24]and Coletti et al  it was noted that these 
screws have a great tendency to cause 
iatrogenic tooth injury which however 
was not seen in our study.
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